Much has been written and said about fatty degeneration, much that is true and sound, and much that is less trustworthy. Of 
minds who love not to be carried away by the fashion of the day, and who long for clear proofs, are rather inclined to suspect that too much is made of fatty degeneration; that it is too often regarded as the essential and primary change to the exclusion of other less manifest alterations, or that it is too confidently pronounced in some instances to exist without its being fully proved that such is the case.
The suspicion, we confess, is justified by some circumstances to which Ave will allude.
One is, that as the visible and the manifest affect our minds always more than that which is not so clearly seen, we are apt to consider the appearance of an unusual quantity of oil in a part as of more importance than other changes which are less prominent. The existence of oil in the hepatic or renal cells is matter of sight, but the presence or absence of sugar in the former is not. Thus we may overlook the more important but less manifest change in a tissue, while our attention is fixed on some more striking phenomenon. We think that we have seen Reviews. [April, fibrinous infiltration of a part and consecutive fatty change mistaken for primary fatty degeneration. Again, tlie microscopist is prone to assume that highly refracting celloid or molecular particles are always of oily nature, whereas they may be either starchy or calcareous, or perhaps colloidal, or of some other substance. We speak experientid docti of the possibility of these fallacies ; we know that starch globules floating in the urine are not to be distinguished from oil without the aid of iodine ; we know also that calcareous (carbonate of lime) granules may most closely resemble fat-cells in outward appearance. Dr. Jenner has recorded his discovery of this fact in a report contained in the last volume of the 'Transactions of the Pathological Society,'p. 323; regarding more particularly, however, the calcareous phosphate. We had observed it some time previously, in making examinations of the common black slug. The whole of the larger arteries in this animal are coated with a white layer, which to the eye and the microscope has all the appearance of fat. As such we regarded it and had it figured, thinking it a very proper position for fat to accumulate in, as it is wont to do along many of the vessels in higher animals. Great was our surprise when, on accidentally adding some acid to a specimen one day, the fat dissolved with copious effervescence.
Unless, therefore, the reaction of ether, acid, and sometimes iodine, have been tried, Ave must not too confidently assume that oil-like matter is oil. A third circumstance is the following: the condition of the kidney in cats and dogs proves that a very unusual and considerable quantity of oily matter may exist in a part without there being any degeneration of it; the part is fatty, but not degenerated. It is therefore necessary to beware of confounding fatty accumulation with fatty degeneration ; the one may exist without impairment of function, the other cannot.
We propose to go over all the fatty conditions of the various organs so far as they are evidently deviations from the typical state of health, to examine similar changes in morbid growths, and to compare fatty with other degenerations. We shall attempt, lastly, some inquiry into the nature of fatty degeneration, and endeavour to discriminate between the several varieties which the condition may present.
To commence with the heart, the subject of so much interesting examination in this respect of late. We think the essential step in the discovery of this most important local change was made by those, among whom we must mention Yicq. d'Azyr, who distinctly recognised the occurrence of fatty degeneration in the voluntary muscles. To apply this knowledge to the similar morbid condition of the heart, an organ consisting of nearly identical tissue, was an important but much easier step. It was made in the most positive and distinct manner by Corvisart and Laennec, the former, however, speaking anticipatively, and not on his own experience. 1st. The fatty nature of muscles thus changed cannot be doubted, because it offers the physical characters, and some of the chemical properties, of fat.
2nd. The parts changed in the case related by Yicq. d'Azyr, and in other analogous cases, having preserved their natural shape and size, it cannot be said that the alteration arose from a quantity of fat forming upon those parts. 3rd. The diminution of muscular power is the necessary result of, and in direct proportion to, the degree of this morbid change. It is necessary to distinguish this morbid change from another pathological state to which it has a considerable resemblance. I mean, the state of the heart in fat people, in whom that viscus is sometimes oppressed and smothered by the immense quantity of fat with which it is enveloped on every side, particularly towards its basis. Authors are but little acquainted with the first kind of affection of the heart; but they have given numerous examples of the last."* This passage shows that Corvisart had a clear and just conception of true fatty degeneration occurring in the voluntary muscles, and that he was prepared to apply it to the case of the heart. Laennec says:
" The fatty degeneration of the heart is the conversion of its muscular substance into a substance which presents most of the physical and chemical properties of fat; it is an alteration quite similar to the fattv degeneration which Haller and Vicq. d'Azyr have observed hi muscles. The substance of the heart in the point altered is more pale than in the rest of its extent; its colour is that of dead leaves, not the natural red, and is nearly similar to that of certain softened hearts." f He carefully distinguishes this state from that of accumulation of fatty tissue upon the heart, and between its fibres, causing atrophy and wasting (not conversion) of the muscular substance.
Ilokitansky,^; after having described fatty accumulation taking place at the base of the heart, in its furrows, and around its vessels, the accompaniment of general corpulence; and fatty transformations of the muscular substance, by the penetration of adipose tissue between its fibres coincident with their atrophy and disappearance, and not at all necessarily associated and the apparent absence of serious renal affection, seemed decidedly to point to the conclusion that the muscular structure of the heart was primarily and chiefly affected; and yet it clearly was not so;?the blood, rendered unhealthy by the renal disease, was an insufficient stimulant to the action of the heart, and the probably diseased vessels of the brain gave way under the venous congestion to which they were subjected.
In perusing the three cases of " granular degeneration" of the heart recorded by Mr It does not rank with other tissues; it does not appear to be a necessary part of the plan of the organism.
In the former, there is no want of equilibrium between subtraction and addition in regard of quantity, but much in respect of quality: the quaternary proteine compound is replaced by the ternary oily. We think this fact respecting the voluntary muscles has also its parallel in the case of the heart, both as regards the individual fibres and the whole organ; it seems to be of some importance, and we may refer to it again. Of course, atrophy may and does occur at later periods in degenerated muscles, and that to an extreme degree.
The proportionate quantity of oily matter contained in degenerated muscles is very considerable. Mr. Hallett states that a portion of the pectoralis major, weighing loz., gave only 2 scruples of substance not fatty, and but 46 grains of residue were obtained from a like amount of the rectus femoris, the rest being fat.
Mr Paget notices particularly the great diversity which exists in the condition of the tissue intervening between the fibres in fatty degeneration of voluntary muscle. In some instances the quantity of fibrous tissue is very great, with no unusual amount of fat; in others, the fat is accumulated in great quantity. He is much inclined to believe that the Of the testis, Dr. Walsh e testifies that it is liable to fatty destruction, the fat accumulating in the oil-globule from without and within the tubules. This we have never seen, nor is it mentioned by Rokitansky.
Mr. Curling, however, mentions an instance in which one testicle, which was wasted to one-fifth its natural size, contained both adipose tissue beneath the serous investment, and a quantity of free oil-globules between the wasted tubuli. What was the cause of the atrophy does not appear. The epithelium of apparently healthy testicles contains a good deal of oily matter, which often accumulates in the cells to such an extent that they resemble, very closely, the glomeruli of inflammation.
The gastric tubuli which, in the greater part of their extent, have all the characters of truly glandular structure, are not unfrequently found remarkably opaque in their deeper third or half. This depends on the presence of multitudes of minute oily molecules in their granulous epithelium; it scarcely appears to be a morbid condition, as it may be seen in the stomachs both of men and animals, which have been clearly quite healthy and efficient. A condition, however, is sometimes met with, which, though apparently of the same kind, is evidently the result of disease. In the stomach of a female dying with pneumonia and an hydatid in the right lung, with kidneys in an early stage of degeneration, the mucous membrane was throughout of a reddish-brown colour, but did not appear to the eye otherwise unhealthy. On a vertical section being examined under the microscope, the tubes were seen quite opaque, filled in every part with an oily-looking mass, which consisted of solid fatty particles and granular matter. These solid fatty particles were much about the size of the normal nuclei, and were probably the same in a degenerate and altered state. In one part, where there were some traces of cells or nuclei, both had lost their natural aspect, and seemed more like masses of oily matter.
Reviews.
[April, In a female, ?et. 37, dying extremely fat witli bronchitis and tubercular cavities in the lungs, the mucous membrane of the stomach was remarkably injected, in little patches of ramiform aspect. In some parts the tubes were opaque from the presence of oily contents, especially at their lower parts ; in others they had almost disappeared, and there was only a mass of nuclear particles with scanty granulous matter forming an uniform layer in the fibrous tissue. In one part, which was apparently softened, and which was of a more uniform and darker reddish tint, the tubuli had perished very completely, their remains appeared as streaks of granulous matter containing oil-drops. We hope to prosecute the subject of degeneration of the gastric glandular structure by further research, but it appears to us at present that there may exist a fatty condition of the epithelium. analogous to that of the cat's kidney, which is consonant with health, as well as a degenerated fatty state, which, in its more advanced stages, issues in breaking up and atrophy of the mucous tissue.
The pancreas is known to undergo fatty degeneration, but this seems to be rather of the nature of fatty growth than a primary alteration of the glandular tissue. It is thus described by Rokitansky: " The pancreas is liable to excessive accumulation of fat which may terminate in the conversion of the entire organ into one mass of fat. This affection rarely occurs without a coincident accumulation of fat in the abdomen. The disease proceeds from without inwards, and in very obese persons a direct communication may be traced between the surrounding fat and the pancreas; the cellular tissue gradually absorbing the lax greasy fat, the acini, which are of a dirty yellow colour, being reduced, and gradually disappearing. When the disease has attained its extreme limits, a mere pultaccous strip of fat, retaining the general outlines of the gland, is found in its place; only scattered remains of the acini are discoverable, and in the delicate and thinned duct there is a whey-like fatty fluid. The disease occurs frequently in drunkards, associated with fatty liver and the formation of biliary calculi."
The supra-renal capsules, very frequently in man, and less constantly in animals, present a highly fatty condition of their cortical substance. In the sheep this consists of well-formed granulous, celloid particles, arranged in rows, which contain no great amount of oily matter; but in several other of our common animals, and in our own species, these particles are so gorged with oily matter, that they consist of scarcely anything else, and one can scarcely regard them otherwise than as in a state of fatty degeneration.
The medullary portion consists of well-shaped nuclei, lying in a granulous blastema; and. the commencement of the cortical substance where cells begin to exist is also pretty free from the overwhelming fatty deposit. Our entire ignorance of the function and use of the gland prevents our forming any idea as to the cause and import of the fatty state described. It is comparable to the exceedingly common marginal fatty condition of the hepatic lobules, and like it affects the region where the blood passes first into the capillaries.
The thymus gland affords an instance of an organ which normally, at a certain period, loses its natural structure and degenerates into fat. This it does in most animals and in man once, at the same time progressively wasting and disappearing, but in some hybernators it seems to persist in the form of a mass of fat, which becomes greatly enlarged at the approach of the winter sleep. According to our observations the ordinary atrophy 
